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?????
???? knot projection?????????? Reidemeister move???? weak(1, 2, 3)
??? 3??? Reidemeister move???RI, weak RII, weak RIII????????????
????????????????????????????????????????
????????????????RI, strong RII, strong RIII???RI, strong RII, weak RIII??
?RI, weak RII, strong RIII????????????????????????????
?3???????????????????????????
Definition 1.
3?????????????? knot????knot? 2????????????
knot projection????????3??????????????
2???? A?? B?????? f : A ® B???????????????????? 
 f ?????????A? B????????????????A? B??????? 
???@ ????????????????????????????????????
??????????????
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?????? knot projection????????????????????????
Definition 2.
???? knot projection?????????? RI, RII, RIII???????????
knot projection????????????????
???? 2?? knot projection P1, P2????????? RI, RII, RIII? P1? P2????
????????? knot projection ?????? RI, RII, RIII???? trivial knot projection
??????????trivial knot projection??????? knot projection???????
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RII, RIII??????? strong RII, weak RII, strong RIII, weak RIII??????????
???
?????????RI, strong RII, strong RIII???RI, strong RII, weak RIII???RI, weak RII, 
strong RIII???RI, weak RII, weak RIII????????????????????????RI, 
weak RII, weak RIII?? weak(1, 2, 3)?????
Proposition 1.
?1???? knot projection P1, P2??RI, strong RII, strong RIII???????
?2???? knot projection P1, P2??RI, strong RII, weak RIII???????
?3???? knot projection P1, P2??RI, weak RII, strong RIII???????
Proof of Proposition 1.
?1?RI, strong RII, strong RIII? weak RII, weak RIII???????????????
?2???3??????????????
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?
Definition 3.
knot projection P?????P? trivializing number ?????1????? ? tr (P)?canonical 
genus? g (P)????W(P) = tr (P) − 2g (P)???????P????? c (P), P???? 
???seifert smoothing????? circle???? s (P)????s (P)? P???????
???????
Definition 4.
knot projection P1, P2?????????? connected sum????P1 ♯ P2????????
P1, P2? connected sum? arc?????????????????????knot projection 
P???? 2?? knot projection??? connected sum???????P? prime???? 
???
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Theorem 1.
?1?W(P)? weak(1, 2, 3)??????????W(P1 ♯ P2) = W(P1) + W(P2).
?2??i?c (P) = 0??? W(P) = 0.
?ii?1 ≤ c (P)??? 0 ≤ W(P) ≤ c (P) − 1??? W(P)???????
?iii?W(P) = c (P) − 1 ÜÞ c (P) = 1????
?3???? 0????? m??? W(P) = m??? prime? P??????
Proof of Theorem 1.
?1?2g (P) = −s (P) + c (P) + 1???????????????? W(P) = tr (P) + s (P) − 
c (P) − 1??????tr (P) + s (P) − c (P)? weak(1, 2, 3)????????????
??????RI, strong RII, weak RII, strong RIII, weak RIII?????????????
 ??????????????????????????????tr (P), g (P)??
?????????????W(P1 ♯ P2) = W(P1) + W(P2)??????
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?2? ?2, Proof of Theorem 7.11????W(P) ≥ 0???????????1 ≤ c (P)???
tr (P) ≤ c (P) − 1, s (P) ≤ c (P) + 1?????????W(P) ≤ c (P) − 1???????1, 
Theorem 1.11??? tr (P) = c (P) − 1, s (P) = c (P) + 1??? c (P) = 1?
?3? ?? P1?????a1, a2????a1 ≥ a2 ≥ 2????
 c (P) = a1 + a2, s (P) = a1 + a2 − 1, tr (P) = a2???W(P) = a2 − 2 ≥ 0?
?? P2?????b1, b2, b3????b1 ≥ b2 ≥ b3 ≥ 1????
c (P) = b1 + b2 + b3, s (P) = b1 + b2 + b3 − 1, tr (P) = b2 + b3???W(P) = b2 + b3 − 2 ≥ 0?
?
Question 1.
W(P) = 0?? P?weak (1, 2, 3)? trivial knot projection??????? P???????
Question 2.
?1?1?? strong 2a? W(P)? −2??????????
?2?1?? strong 3a? W(P)? +4??????????
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strong 2a, strong 3a?????????? W(P)?????????
????
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